tomere from an early frog, mouse, or human embryo (in initially part of the inner cell mass, from which the epithe case of preimplantation genetic diagnosis) without blast is derived; we also know that one of the first major affecting the development of the organism; the remaindecisions made by future β cells in the epiblast is the ing cells are able to compensate entirely. Moreover, in assumption of endoderm identity (specifically, definitive what may be the most striking experimental example endoderm). But determining precisely what makes a of developmental plasticity, the nucleus of an adult socell in the epiblast become endoderm remains a formimatic cell can be transferred into an enucleated fertildable scientific challenge; to resolve this puzzle, we try ized egg, which can then develop into an entire organas best we can to understand the experience of a cell ism; these studies were initially performed by John in the epiblast, to place ourselves in the position of our Gurdon (1962) in the frog and have subsequently been subject. We seek to define both the external influences extended to many mammalian species, including sheep present in the microenvironment-the morphogens, and mice (Latham, 2004) . But here again, the story is physical forces, and attachment substrates-and the not so clear; the success of nuclear transfer decreases internal constitution of the cell at the time, including an dramatically as the donor cell acquires a more difappreciation of which signaling pathways are activated ferentiated status, emphasizing the presence of a or primed for activation and which pathways are not nuclear programming process that occurs with inyet functional. We also recognize that cells typically are creased cellular specification and is ever more difficult not passive recipients of information but rather interact to reverse (Hochedlinger and Jaenisch, 2003) . 
, 2002). ing selected cells through the expression of a potent
Biographers are often surprised, and occasionally toxin. In the pancreas-an area of particular interest to alarmed, by the implications of their research. Perhaps our research group-these approaches have led to a because the study of origins is so fundamental, pernumber of unexpected findings. For example, cells exhaps because development itself is so fragile, or perpressing both insulin and glucagon were widely behaps because the language we employ is so encumlieved to represent the penultimate stage of α and β cell bered, the study of cell lineage has also raised difficult differentiation before elegant experiments by Herrera questions of a broader nature. In a discipline that seeks (2000) revealed that these double-positive cells were in to define the contribution of genetic factors and envifact developmental dead ends. Similarly, the proximity ronmental influences in the determination of character of islets to pancreatic ducts led many to conclude that and the shaping of destiny, extrapolation beyond the β cells were derived from ducts; recent studies from embryo may be unavoidable. The French biologist Dor et al. (2004) demonstrated that, despite this proxLaurent Chabry, for example, was dismayed by his disimity, new β cells in the adult are derived not from ducts covery that the development of a sea squirt appeared but rather from the proliferation of existing β cells.
relatively predetermined, concerned that he might lend Yet, for all the remarkable opportunities afforded by credence to political theories supporting the inherithese new technologies, as a discipline we have a long tance of social inequality (Gilbert, 1994) . Similarly, way to go before we can claim to understand how a Conklin, an ordained lay preacher, struggled to reconcell's fate is determined, let alone control the process cile his scientific observations with his deeply felt reliby experimental intervention. For example, we know that future β cells, like all cells in the adult body, are gious beliefs, ultimately concluding that "The real dig-nity of man consists not in his origin but in what he is and in what he may become." Andre Maurois, the French critic, remarked that "a great biography should, like the close of a great drama, leave behind a feeling of serenity." When we are able to write a definitive biography of the differentiated cell, when we are knowledgeable enough to generate such a cell from an embryonic stem cell in a culture dish, and when we are wise enough to appreciate the responsibility associated with such an accomplishment, then we, too, will be entitled to experience such a feeling of serenity. But until then, let us continue to agitate.
